
 
Formula Sheet  

 
Percent uncertainty 

%Unc=  𝑆𝐴
𝐴 𝑥100%

SA= measured value 
A= Expected Value 

Kinematic Equations → Horizontal  
x= x0 +  𝑣𝑡

=  𝑣
𝑣

0
 + 𝑣

2

v= v0 +at 
x= x0 + v0t + at2 1

2

v2= v0
2 + 2a (x-x0) 

Kinematic Equations → Free fall 
y= y0 +  𝑣𝑡
y= y0 + v0t + gt2 1

2

v2= v0
2 - 2g (y-y0) 

Gravity  

●​ Whether the acceleration a should 
be taken as +g or -g is determined 
by your choice of coordinate 
system. 

○​  If you choose the upward 
direction as positive, a = - g 
= -9.80 m/s is negative.  

○​ In the opposite case, a = +g 
= 9.80 m/s- is positive. 

●​ Since acceleration is constant, the 
kinematic equations above can be 
applied with the appropriate +g or 
- g substituted for a. 

Maximum height  

●​   ℎ =
𝑣2

0𝑦

𝑔

Maximum horizontal distance  

●​   𝑅 =
𝑣2

0
𝑠𝑖𝑛2Θ

0

𝑔  

Force: 
Fnet = ma 
Units: Newtons (N) 

Weight  
 = mg  𝑤

g = 9.8 m/s2 
 
Tension 

T =  = mg 𝑤
 

 
Uniform Circular Motion: motion in a 
circular path at a constant speed  

○​  θ = ∆𝑠
𝑟

Angular Velocity  
○​   ω = ∆Θ

𝑡

■​ Units:  𝑟𝑎𝑑𝑠
𝑠

The relationship between linear and 
angular velocity  

○​  𝑣 = ∆𝑠
𝑡 = 𝑟•∆θ

𝑟 = 𝑟ω

 
 



Centripetal acceleration: Center 
seeking 

○​  𝑎
𝑐

= 𝑣2

𝑟 = 𝑟 • ω2

Centripetal Force: any net force 
causing uniform circular motion 

○​ 𝐹
𝑐

= 𝑚 · 𝑎
𝑐

= 𝑚 𝑣2

𝑟 = 𝑚 · 𝑟 · ω

Magnitude of the gravitational 
constant  

○​  𝐹 = 𝐺 𝑚𝑀

𝑟2

■​  𝐺 = 6. 674𝑥10−11 𝑁·𝑚2

𝑘𝑔2

Acceleration due to gravity  
○​  𝑔 = 𝐺 𝑀

𝑟2

■​ Unit:  𝑚

𝑠2

 
 


